The children given live vaccine alone, however, gave significantly higher antibody responses than when live vaccine was preceded by a single dose of inactivated vaccine.
DESMOND SMART,t M.SC. [WITH SPECIAL PLATE] Brit. med. J.,1965, 1, 823-827 The rapid advancement of maser and laser technology has provided medical science, and in particular ophthalmology, with a therapeutic coherent light source.
Maser and laser stand for microwave and light amplification by the stimulated emission of radiation. The maser works in the centimetre or submillimetre microwave region, and the laser in the near optical (almost to ultra-violet) frequency range. Since the media of the eye transmit the radiations in the range from 4,000 to 9,000 A (Fig. I ) the energy from a low-power laser working in this range can be focused on the retina without producing any molecular disturbance of the transparent media of the eye.
Stimulated emission from an atomic assembly was first suggested by Einstein in 1917 from considerations of thermodynamic equilibrium. In 1953 and subsequently, the theoretical possibilities of microwave amplification were further considered by Weber (1953) , Townes, Basov, and Prokhorov. Gordon, Zeiger, and Townes (1954) produced an ammonia gas maser. The investigation of solid-state masers by Combrisson, Honig, and Townes (1956) resulted in the production of some discontinuously operating devices. Bloembergen (1956) (1957) constructed such a device. The first light-amplifier appeared as the result of Maiman's (1960a Maiman's ( , 1960b work, and in the same year a coherent optical oscillator was produced by Collins, Nelson, Schawlaw, Bond, Garrett, and Kaiser (1960 To prevent the emission being multidirectional the shape of the crystal is made cylindrical, with flat parallel ends on which reflecting films have been placed. Any wavefronts which are not travelling exactly perpendicular to the end mirrors are soon lost out of the crystal, but those which are are amplified by being reflected back and forth through the crystal. Thus a very intense wavefront can be built up between the end reflecting surfaces, and by making one of them only partially reflecting some of the light can emerge from the crystal. The light emitted from a ruby laser is an intense parallel beam of red light of 6,943 A at room temperature.
Material
In our experiments we used a ruby rod 2 in. (5 cm.) long and i in. (0.6 cm.) in diameter mounted at one line focus of an elliptical cylinder and a xenon-filled flash tube mounted at the other line focus. This arrangement ensures good optical coupling between the ruby and the flash tube, as one property of an ellipse is that a ray of light leaving one focus must, after reflection at the ellipse, arrive at the other focus. The energy for the xenon flash tube is obtained from a bank of capacitors in a power supply unit. To produce a discharge from the dash tube the xenon must be ionized enough to allow the bank of capacitors, which are charged to 1,700 volts, to discharge through it. This is brought about by a pulsed trigger voltage of 7,000 volts applied to a wire wrapped round the tube (Fig. II) (Ingram, 1964 The laser beam of the latest model of the ophthalmoscope has been applied successfully to the human eye. The areas of coagulation are smaller than those produced by either the xenon arc coagulator or by surface diathermy and vary from 0.1 to 0.5 mm. in diameter, but we think this is an advantage rather than a disadvantage, and will seal a hole or a tear in the retina with less disturbance to the function. It certainly means more individual applications, but the overall operating-time is not appreciably increased, and in many cases is reduced because the instrument is so much easier to use.
We have now come to the conclusion after treating 18 human cases that the effect of the laser beam in rabbits and man is different. In man a higher energy is needed to give a comparable effect. The clinical appearance of the lesion is a much better guide to the dosage required than the measure of the recorded output from the machine. Our present opinion is that the minimum energy which produces a small pearly bubble in the centre of the lesion is the ideal. This pearly bubble disappears in a second or two. We have also found that a higher energy or dose is required the farther out to the periphery we are treating.
The early appearance of the lesion also shows some differences from those in the rabbit. As soon as the central pearly bubble disappears, the circular lesion looks pale with a faint dark ring round it. This, we think, is due to the disruption of the pigment epithelium and an almost immediate pushing aside of the pigment granules. The lesion becomes pigmented within four days and is well marked in seven days. Fig. 3 (Special Plate) shows a line of 0.2 joule laser applications to a human retina, placed inside the line of reaction caused by an encirclage suture. In this case phototherapy was applied to limit an area of retinal detachment which was recurring across the suture line. Fig. 4 (Special Plate) shows the fundus of a patient who had a cystic detachment of the upper temporal quadrant of the retina of the right eye. The laser applications can be seen all along the lower edge of the detachment, having been so placed as to limit further extension of the cyst while it is being treated by nascent hydrogen from multiple catholysis punctures. Fig. 5 (Special Plate) illustrates the fundus of a female patient who has an almost total detachment in the right eye with vision of hand movements only. Operation elsewhere on two occasions failed to replace the retina. As she had degenerative changes in the periphery of the left retina, and it was considered that these were a potential cause of detachment, prophylactic treatment was undertaken. She was treated with the laser ophthalmoscope and adequate scarring has been produced to seal off the affected area.
Hazards in Industry
To investigate the hazards to workers with lasers in industry we have experimented with various types giving output energies varying from 1 to 10 joules, some being Q-spoiled.
Application of these higher dosages causes an immediate explosive disruption of the tissues in a rabbit eye unlike anything seen with clinical doses. The appearance is of a punched-out hole in the retina, the destroyed tissue being blown into the vitreous by the gas formed in the layers of the retina (probably steam and carbon dioxide). The gas is at first trapped in the debris, and as a result the vitreous opacity floats upwards (Special Plate, Fig. 6 Q-spoiling is produced by removing the reflector from the lasing position at one end of the laser and replacing it when energy has been built up in the laser. A single giant pulse about 1,000 times more intense is then produced (.50 MW) (Special Plate, Figs. 8 and 9 ).
An increasing number of people are being employed in using such devices and could consequently be exposed to this new industrial hazard. Long-term experiments are necessary and are being performed to determine the effects of both pulsed and continuous lasers on the transparent media of the eye and the retina.
Histology of Laser Chorioretinal Lesions
With 6,943 A energy outputs of from 0.11 to 0.29 joule good chorioretinal adhesion is produced in rabbits. These lesions are less than 0.5 mm. in diameter, being mostly of 0.1 mm. in diameter. Chorioretinal lesions of this order allow a uniform adhesion with the smallest possible area of tissue damage and functional loss., Higher doses are required to produce comparable lesions in man.
The two most important stages of a laser lesion histologically appear to be immediately after application and from six days onwards.
An Immediate Laser Lesion The differences between laser lesions, diathermy lesions, and lesions produced by the Zeiss xenon arc coagulator are discussed.
The use of various lasers in industry are referred to briefly, and some effects of high doses on rabbits' eyes are shown to illustrate possible hazards which may be encountered as the use of lasers becomes more widespread.
The histology of therapeutic laser lesions is described and a brief reference is made to some lesions produced by excessive dosage.
In a previous article (Salem et al., 1964) we reported the results of a pilot study of the state of the small intestine and stomach in ulcerative colitis. It was found that during an actual attack of ulcerative colitis the small-intestinal mucosa frequently showed villous abnormalities in biopsy specimens and the faecal fat excretion was often abnormally high; and, correspondingly, the stomach often showed superficial gastritis. Among the patients studied in remission the stomach and small intestine were usually normal as judged by these same criteria.
Since then the study has been considerably enlarged. First, a bigger group of patients with ulcerative colitis has been studied, so that some of our tentative conclusions of the pilot study can be re-examined with the aid of more extensive data. Secondly, some of the patients have been reinvestigated to see if any abnormalities in their small intestine and stomach fluctuate in unison with changes in the severity of their ulcerative colitis. Thirdly, because some of the villous abnormalities of the small intestine were comparatively minor, various control subjects have been examined to provide a yardstick of normality -a necessary step in view of the limited biopsy observations which have been made upon the healthy human small intestine. Methods Small-intestinal Biopsy.-We have continued to use a Crosby capsule, but one modified by the fitting of a latex sheath to avoid the occasional loss of the dome of the capsule and by the use of radio-opaque tubing to facilitate xadiological localization.
These modifications are described in detail elsewhere (Salem -et al., 1965) . The biopsy specimen was fixed and stained as in the pilot study.
Gastric Biopsy.-This also was performed by means of the Crosby capsule.
Faecal Fat.-As in the pilot study, the faecal fat excretion has been based on a four-day collection of stools with the patient on a standard hospital diet (or on his ordinary diet if an outpatient), using the method of van der Kamer et al. (1949) 
